What is claimed as nevTand desired to be protected by 
Letters Patent of the United States is: 



1 . A low profile ball gri 
comprising : 



i array semiconductor package 



a base substrate having a top surface and a bottom 



surface, with an aperture tj: 
top surface to said bottom 

a thin sheet material 
and covering said aperture 
and 



herein which extends from said 
surface; 

secured to said base substrate 
such that a cavity is formed; 



a semiconductor element i mounted in said cavity. 
2 . The low profile ball grid array semiconductor package 



according to claim 1, said i: 
comprising: 



a polyimide based material having a thickness of 
approximately 0.025 to 0.1 njm, 



hin sheet material further 



The low profile ball grid array semiconductor package 



according to claim 1, said t 
comprising : 



lin sheet material further 



a metal foil based material having a thickness of 
approximately 0.025 to 0.1 mitt 
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4. The low profile ball grid 
according to claim 1 further 



an encapsulant cover inc 
semiconductor element and sa|id 



5. A low profile ball grid 
comprising : 



array semiconductor package 



a base substrate having 
surface, said base substrate 
from said top surface to s 

a series of conducti^g^ 
surface of said base 



substrate 



a plurality of conductive balls connected to said 
series of conductive traces; 



a thin sheet material t 
surface of said base 
to form a downward facing ca 



substrate 



array semiconductor package 
comprising : 



at least a portion of said 
base substrate . 




a top surface and a bottom 
having an aperture extending 
bottom surface; 



races located on said bottom 



lick secured to said top 

and covering said aperture 



rity; and 



a semiconductor element mounted in said downward 
facing cavity. 

6. The low profile ball grid array semiconductor package 
according to claim 5, wherein said thin sheet material has 
a thickness in the range of approximately 0.025 to 0.1 mm. 
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7. The low profile ball gr 
of claim 6, said thin sheet 



a polyimide based material 



id array semiconductor package 
material further comprising: 



id array package of claim 6, 



8. The low profile ball gr 
said thin sheet material further comprising 



a metal foil based material. 



9. The low profile ball gr 
further comprising: 

an encapsulant coverinc 
semiconductor element arid s 



d array package of claim 5 



at least a portion of said 



,aid base substrate 



10. A low profile ball g^id 1 
comprising: 

an insulating substrate 
bottom surface, said insulat 
aperture extending from said 
surface ; 




semiconductor package 



having a top surface and a 
ng substrate having an 
top surface to said bottom 



a first series of conductive traces located on said 
top surface of said insulating substrate and a second 
series of conductive traces located on said bottom surface 



of said insulating substrate, 
to said second series by via 
substrate ; 

a thin sheet material approximately 0.025 to 0.1 mm 
thick secured to said bottom 



said first series connected 
loles in said insulating 



surface of said insulating 
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substrate and covering saJLd aperture such that a cavity is 
formed; 

a semiconductor element mounted in said cavity, said 
semiconductor element having a plurality of bond pads, each 
of said bond pads associated with an input or an output of 
said semiconductor element! 

a plurality of wire binds connecting said bond pads of 
said semiconductor element |to said first series of 
conductive traces; 



a plurality of conduct cy^e balls connected to said 
second series of conductive traces; and 




an encapsulant covering at least a portion of said 
semiconductor element and sJid insulating substrate. 



11. The low profile ball grid array semiconductor package 
of claim 10, said thin sheet I material further comprising: 

a polyimide based material . 



12. The low profile ball griji array package of claim 10, 
said thin sheet material further comprising: 



a metal foil based material. 



13. A low profile ball grid 
comprising : 



airray semiconductor package 
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an insulating substrate having a top surface and a 
bottom surface, said insulating substrate having an 



aperture extending from saic 
surface ; 



top surface to said bottom 



a series of conductive traces located on said bottom 
surface of said insulating substrate; 



a thin sheet material t 
surface of said insulating 
aperture such that a downward 



ick secured to said top 
substrate and covering said 
facing cavity is formed; 



a semiconductor element^jnc^unted in said downward 
facing cavity, said semiconductor element having a 



plurality of bond pads, ead 
with an input or an output o: 



ssa: 



d bond pads associated 
said semiconductor element ; 



a plurality of wire bonds connecting said bond pads of 
said semiconductor element to said series of conductive 
traces ; 



a plurality of conductive 1 balls connected to said 
series of conductive traces; and 



an encapsulant covering at! least a portion of said 
semiconductor element and said [insulating substrate. 



14. The low profile ball grid array semiconductor package 
according to claim 13, wherein said thin sheet material has 
a thickness in the range of approximately 0.025 to 0.1 mm. 



15. The low profile ball | grid array semiconductor package 
of claim 14, said thin sheet material further comprising: 

a polyimide based material . 



16. The low profile ball grid array package of claim 14, 
said thin sheet material further comprising: 



a metal foil based material . 



comprising: 



17 . An integrated circuit 



a plurality of low profile ball grid array 
semiconductor packages; and ^\ 




a plurality of lead^ cgtiheeting said plurality of ball 
grid array semiconductor packages together to form a 
complete circuit, said low profile ball grid array 
semiconductor packages further comprising a semiconductor 
element mounted. in a cavity on a thin sheet material 
approximately 0.025 to 0.1 mm thick. 



18 . The integrated circuit 
profile ball grid array semi 
comprising : 



Df claim 17, each of said low 
onductor packages further 



a base substrate having 
surface, said base substrate 
from said top surface to said 
sheet material being secured 
base substrate to cover said 



a top surface and a bottom 
having an aperture extending 

bottom surface, said thin 
to said bottom surface of said 
aperture and form said cavity, 
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said semiconductor element being mounted in said cavity on 
said thin sheet material; 

a first series of conductive traces located on said 
top surface of said base substrate and a second series of 
conductive traces located! on said bottom surface of said 
base substrate, said first series of conductive traces 
being connected to said second series of conductive traces 
by via holes in said base Lubstrate; 

a plurality of bond pads on said semiconductor 
element, each of said bondjpads associated with an input or 
output of said semiconductor element; 



a plurality of wire ybonds connecting said bond pads of 



said semiconductor element t: 
conductive traces ; 




d first series of 



a plurality of conductive balls connected to said 
second series of conductive traces; and 



an encapsulant covering iat least a portion of said 
semiconductor element and saikl base substrate. 

19. The integrated circuit of claim 17, each of said low 
profile ball grid array package further comprising: 



a base substrate having top surface and a bottom 
surface, said base substrate hkving an aperture extending 
from said top surface to said bottom surface, said thin 
sheet material being secured t<b said top surface of said 
base substrate to cover said aperture and form said cavity 



in a downward direction, s&id semiconductor element being 
mounted in said downward civity; 

a series of conductive traces located on said bottom 
surface of said base substrate; 



a plurality of bond pads on said semiconductor 
element, each of said bond pads associated with an input or 
output of said semiconductor element; 



a plurality of wire bonds connecting said bond pads of 
said semiconductor element to said series of conductive 



traces ; 



a plurality of conductive balls connected to said 



series of conductive traces; 
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an encapsulant covering at least a portion of said 
semiconductor element and said base substrate. 



20. A device for mounting a semiconductor element 
comprising : 

an insulating substrate, Isaid insulating substrate 
having a top surface and a bottom surface, with an aperture 
therein extending from said top surface to said bottom 
surface; and 



a thin sheet material approximately 0.025 to 0.1 mm 
thick secured to said bottom surface of said insulating 
substrate and covering said apefture to form an upwards 
facing cavity, 
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wherein said semiconductor 
cavity. 



element is mounted in said 



21. The device for mounting a semiconductor element 

0, said tllin sheet material further 



according to claim 2 
comprising : 



a polyimide based material 



22 . The device for mounting a semiconductor element 
according to claim 20, said th\n sheet material further 
comprising; 



a metal foil based materia 



23 . A device for mounting a semiconductor element 
comprising: 
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an insulating substrate, Sc 
having a top surface and a bottom 
therein extending from said top 
surface ; and 



id insulating substrate 

surface, with an aperture 
surface to said bottom 



a thin sheet material approximately 0,025 to 0.1 mm 
thick secured to said. top surfacd of said insulating 
substrate and covering said aperture to form a downwards 
facing cavity, 



wherein said semiconductor 
downwards facing cavity. 



element is mounted in said 
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24 . The device for mount i 
according to claim 23, sa 
comprising : 



ihg a semiconductor element 
il thin sheet material further 



a polyimide based material . 



25. The device for mounting 
according to claim 23, saic 
comprising: 



a semiconductor element 
thin sheet material further 



a metal foil based material 



26. A printed circuit board comprising: 



a plurality of low p^rof 
semiconductor packages; and 



>all grid array 



a plurality of leads connecting said plurality of ball 
grid array semiconductor packages together to form a 
complete circuit, said low pjrofile ball grid array 

ir comprising a semiconductor 



semiconductor packages furth 
element mounted in a cavity 



on a thin sheet material 



board 



27. The printed circuit 
wherein said thin sheet 
range of approximately 0.025 



28. The printed circuit boaijd 
of said low profile ball grid 
further comprising : 



according to claim 26, 
material has a thickness in the 
to 0 . 1 mm . 



according to claim 21, each 
array semiconductor packages 
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a base substrate having 
surface, said base substrate 



a top surface and a bottom 
having an aperture extending 



from said top surface to said bottom surface, said thin 



sheet material being secured 
base substrate to cover said 



to said bottom surface of said 
aperture and form said cavity, 



said semiconductor element bejing mounted in said cavity on 
said thin sheet material; 



a first series of conduc 



ive traces located on said 
rate and a second series of 



top surface of said base substb 
conductive traces located on f aid bottom surface of said 
base substrate, said first series of conductive traces 
being connected to said second 



by via holes in said base substrate; 



a plurality of bond pad(^s 
element, each of said bond pad£i 



series of conductive traces 



p^^sa^d 



output of said semiconductor element; 



a plurality of wire bonds 
said semiconductor element to 
conduct ive t race s ; 



semiconductor 
associated with an input or 



connecting, said bond pads of 
skid first series of 



a plurality of conductive balls connected to said 
second series of conductive trades; arid 



an encapsulant covering at [Least a portion of said 
semiconductor element and said base substrate. 
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29. The printed circuit board according to claim 27, each 
of said low profile ball grid aritay semiconductor packages 
further comprising : 



25 



a base substrate having a top surface and a bottom 
surface, said base substrate having an aperture extending 
from said top surface to saild bottom surface, said thin 
sheet material being secured} to said top surface of said 
base substrate to cover said! aperture and form said cavity 
in a downward direction, sai<^ semiconductor element being 
mounted in said cavity; 

a series of conductive traces located on said bottom 
surface of said base substrate; 



a plurality of bond pads ion said semiconductor 
element, each of said bond pads associated with an input or 
output of said semiconductor ^Jlement ; 



a plurality of wire bonds 
said semiconductor element to 
traces; 



connecting said bond pads of 
aid series of conductive 



a plurality of conductive 
series of conductive traces; and 




alls connected to said 



an encapsulant covering at I least a portion of said 
semiconductor element and said base substrate. 



30. A method for fabricating a lLow profile ball grid array 
semiconductor package comprising! the steps of: 



providing a base substrate, Isaid base substrate having 
a top surface and a bottom surfade, with an aperture 
extending from said top surface tp said bottom surface; 
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forming a cavity with 
material ; and 



sa:Ld aperture and a thin sheet 



mounting a semiconductor element in said cavity. 



31. The method for fabricating a low profile ball grid 



array semiconductor package ac 
said thin sheet material has a 
approximately 0.025 to 0.1 mm 



cording to claim 30, wherein 
thickness in the range of 



32. The method for fabricating a low profile ball grid 
array semiconductor package according to claim 31, said 
step of forming a cavity further comprising: 



securing said thin she 



\ 



I A , 

^et mace^ial 



surface of said base substrate 
form an upward facing cavity. 



to said bottom 



to cover said aperture to 



33. The method for fabricating 
array semiconductor package 
step of forming a cavity further 



a low profile ball grid 
according to claim 31, said 
comprising : 



securing said thin sheet 
of said base substrate to cover 
downward facing cavity. 



material to said top surface 
said aperture to form a 



34 . The method for fabricating 
array semiconductor package according to claim 31 further 
comprising the step of: 



a low profile ball grid 
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encapsulating at least a iportion of said semiconductor 
element and said base substrate. 

35. A method for mounting a semiconductor die comprising 
the steps of : 



providing a base substrate 
bottom surface with an aperture 
surface to said bottom surface; 



forming a cavity by securing a support material 
approximately 0.025 to 0.1 mm dhick to said base substrate 
to cover said aperture; and 



having a top surface and a 
extending from said top 



mounting said semiconduct'o 



r die in said cavity. 




36. The method for mounting a semiconductor die according 
to claim 35, said step of forming a cavity further 
comprising: 

securing said support matjerial to said bottom 
surface of said base substrate tp form an upwards facing 
cavity. 

37. The method for mounting a semiconductor die according 
to claim 35, said step of forming a cavity further 
comprising : 



securing said support mat 
said base substrate to form a 



ernal to said top surface of 
dowhwards facing cavity. 
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38. The method for mounting a semiconductor device 
according to claim 3 5 furcmer comprising the step of: 



10 



ry 
2i 



25 



encapsulating at least a portion of said semiconductor 
die and said base substrate. 

39. A processor system comprising: 

a central processing unit; and 



device 



a memory 
unit, said memory 
grid array 
semiconductor 
having a top 
substrate having 
top surface to saifl 



semiconc luctor 



packages 



surfacie 



an 



connected to said central processing 
device comprised of a plurality of ball 
packages , said ball grid array 
comprised of an insulating substrate 
and a bottom surface, said insulating 
aperture therein extending from said 
bottom surface, 



a thin sheet material approximately 0.025 to 0 . 1 mm 
thick secured to said top side of said substrate to form a 
cavity, and a semiconductor die mounted in said cavity. 

40. The processor system according to claim 39, said thin 
sheet material further comprising: 

a polyimide based material . 
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41. The processor system according to claim 39, said thin 
sheet material further comprising: 



a metal foil based material 
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42. A processor system comprising: 



a central processing unit; and 



connected 



a memory device 
unit, said memory device 
grid array semiconductor 
semiconductor packages 
having a top surface anc 
substrate having an 
top surface to said 



bottom 



to said central processing 
comprised of a plurality of ball 
packages, said ball grid array 
domprised of an insulating substrate 
a bottom surface, said insulating 
therein extending from said 
surface, 



aperture 



a thin sheet material approximately 0.025 to 0.1 mm 
thick secured to said bofct 
a cavity, and a semiconductor 



om side of said substrate to form 
die mounted in said cavity. 



43. The processor system according to claim 42, said thin 
' sheet material further comprising: 

a polyimide based material . 

44. The processor system according to claim 42, said thin 
sheet material further comprising: 



a metal foil based material. 
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